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\mm%\ wrnw 
[tmmi] (i) ^mim^^mmmit^m^mi-^xm 

(iii) m^uz^tsUfttmzummtw&MiZ^tfUftt*, 
itmm 2 ] suffix < t & 1 oojci^ij Hfrweiima^ 

[»jfc*4] luffi (iii) OIgi:iv»T, tul£«co«i?I#mi:mrfSIII 

(i-l) mrffiM-h^, MSAl u Ga v Ini. u . v N (fcrtfU O^u^ 

( i -2) ^|£01^*^<7)-^*^*L.TM*ff^-t^)X@^, 
( i - 3) jftJfiS:A 1 X G a y I ni_ x _ y N (fztzL. O^x^K O^y^l 
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[fl|$£8] frffi (i-2) OIgi:fv»T, ffiUaU<D±m&fl<DWB<0 

[»^9] t>rie-7^^m(±. mt"y')^y, tfky'^y, $Hbaib->'; 

if ^8 tc|B«c<7)iiii^bt;«coMit^ 0 
i o icie«c<7)iiij^Mfb^*«^$iiiS^v*o 

2] (i) mm<Dim*mjL^x&u*itm-tz>jLi3it^ 

(III) S3d*^-tflJPJBE#H^Tlwj3v>-c, A, T;i^ Afcir^f 

(IV) ^IS^^^ti>^^M£III^M<b^B B B *^tr^^*fiuie^P^O 

[it ^ 1 3 ] mzmfc&v-y r 4 rmuvfrzimm l^in^t 

tt^tcgE«c(7)iii^M<b^*«o^^r£o 

[»*S14] huIEt;v^7 tf^A, vf-*?A&i.xfi]*)*7J* 



tUIE#2 003-3105178 
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[0 0 0 1 ] 
[0 0 0 2] 

mVcif')^^ (GaN) fc^OIIIJ^ffc^Mfc^^Mlft: (&T\ nimmm 

*#*^#ftiLtftl$*itv^ fl f.fel/-W*-K(LD)li, SSSffJg 
Tfcr-V ***7*>f xyi/>f fcJEfcfll $ £ ^WfeUft^ K (LED) tir* 

[0 0 0 3] 

LD^LEDffl(OIIIitW$f (/:tilfGaN) <Z)£«fi, illST, ^ 
7& J * *) , ffiB&m&K i> 2 5 . 8 % Oi^l, & o ZCDfzfr, ^fflxe^H^ 
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^>IS B B H ^*Sfi^Jt(±, iiHT. 108cm-2-109cm-2^^ IEffi?&Jfttf>*^ 

0 ^^ft>tLT43 (9, x.lf E L O G (Epi taxial latera 

1 overgrowth) *ITV>& 0 «l<7)^r^{I «t tUi\ fsfi^Jt 
* 1 0 5 c m-2~ 1 0 6 c m^mSt i TT*f * - t &X & 2> i)K ft9kTm**WfcC 

o 

[0 0 0 4] 

*lT§fc 0 L^L£# ? <b, G a N^A 1 N % £~mnmmik^^gk<vm£JZ& 

*-5/c*;:iil 2 0 0t:-e8 0 0 Q%EL<D4kftj)*&^tZinXhtZo ZtilzttL 
, i£^, Na777nW:tt 7 5 01C, 5 O^CEEfcv^JttiWiaia 
f£JE-e G a N Sr^jfi-Cl £ £ t <b jWc S *ifco 
[0 0 0 5] 

^8oo°c, 5 o%i±xmmz*t. z\<Dmmzm^x9 6wm<o^m^mx\ m 

o 

[0 0 0 6] 

Sfc, t7 7^7lt±CtitI«S (MOCVD I Me t a 1 Or 
ganic Chemical Vapor Deposition) Sl-i 'D 
G a N*£M&J£1IL£0*^ HtiSj^R (LPElLiquid phase 
epitaxy) SCio^lSia^SIHaM^S^T^o 
[0 0 0 7] 
1 1 

mm 2002-293696 
[0 0 0 8] 
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2 0 0 3 - 0 1 1 5 6 9 ^- v : 5/ 

*^SDA { 4i:j»Wo)t, *<n>tztb, &£ki?j&*i~mfcmkmLtzt) , ^ 

[0 0 0 9] 
[0 0 10] 

±IBBW*StJS;1-*fca, *S&iPi«>«ji;£i£l±', (i) *«±fc, £Kt*#x. 
*IIi;&affcWi*r^Jft-r*xefc, (ii) S*£^tf#H$rnc£>^-c, 2PJ 
^ a, r;i/^ — * A&iCM >WAfrt>>MittL&4?%: < ti> l ^(DiwrnxM 

tKiimmim&gkzj&mz^&xmt, an) mnmLz&tr&frtmnii 

A l X G a y I ni_ x _ y N (^LO^x^l, O^y^l) -Q&Zfl&^mfc* 
ImM-f&o a^Jt^<7)1i^^^^i:(±^v>^a6, 0^1-x-y^l£ 

[0011] 
[0 0 12] 
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#SI 2 0 0 3 - 0 1 1 5 6 9 ^- v : 6/ 

[0 0 13] 
[0 0 14] 

e (i) ) o £#KI±, /;tilft7 7^7i»^:H ? tHo 
[0 0 15] 

f-f\ i!±C, «Al u Ga v Ini. u . v N (fztzL, O^u^l, 0 
v^it*4) -e^^n^fll <59#2fftJ!£?M-t£ (IS (i-l) ) o mi 
<D¥mfcmi±. tztTLkS, MOCVDMBEMiti^o 
[0 0 16] 

mz, m&mi<o*mi*m<?>--&ife&Lx (is (i-2) 

M-e^o db^JtMt^ Ci^^o fi«o^»±, WT^ISti 

tSit^l-So iMom*f±> 5 0 %JJlT-e*a :t#jff L 

[0 0 17] 

XM (i-2) T'Ji, di«O±MJ0lHoffi^ (IHHB) ^^^iCiotlo 
t6 ? 1 0 0 0 °Cm_h) <7>fttt£&JR i (iWH^JR-fbWT^* LT «t 
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[0 0 18] 

«^Al x Ga y Ini_ x _ y N (fcrtfU O^x^U O^y^lT'^ 

it&jm ( (i-3) ) o m2<D^mitmu, mi<7>*mitmtmc&m-?i>£ 

v>U fl&&&J&-e& ctv^ 0 H2<7)###Bfi, tzbx. fi"M O C V D tffe^M B E 
•S^f^-e^^o fig|50±M (CM) ^^^SL7t:^2 

W*#^lt B B H ^^ft^ H B H t LT, JJJLTOXS (ii) TISbMS^t? o 
[0 0 19] 

hiaot, huIs^^< looin^Tn^^amt^Ris^^TfriBiii^a 
\tmm±.Kiim i &.it®i&&*WL&z*tk (ig (ii) ) 0 mh^i^h^t 

[0 0 2 03 

i"*o Jferfl-OJStt^JiimaifiSti, tztx.it, iW**7 0 0°C - 1 1 0 0°CfI 
«T\ JE#j&*l£UE~ 5 0^EE*IJ£tMt*>*i*o fci3> HtiKti. 7 ;w # V 

£<*>;£&KJ:*Uf, a^Al s Ga t Ini_ s _ t N (fcfiLO^s^l. 0^t 
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^1) -^m^fi^iummit^^Whti^o tztiLi£, tmt%z>ium7tm 

t Lt#'J ^A^^fflv^;ti:J:oTG a N|£ B H B rt ? t#£>*U fa£|-<h & £ III 
^7C^t Lt**'J ^Aioit/T^^-^^^fflv^^ttcioTa^^A 1 S G 
ai_ s N MtO^s^l) X-Wk^ti&lfeMitf'&hiiho 
[0 0 2 1 ] 

<7>&B^&^XftM1rZ> (Iff (iii) ) o ^<7)ftMxmt, itW^ot^ 

, fc^x.!*!*! (ii) Oco^(7)it4px@ (S^iPSr^O) ■C^KSrtf^dfc** 
tii, _ti£L£ (i-1) - (i-3) OXgSrff-9J»^^li, IS ( 

iii) «riEi!]i«o±iBtc*5v*-r«riBSi i <7)^^s^HtrfE^2 o^swi 

[0 0 2 2] 
[0 0 2 3] 

d (±, £?\ ^O^ffi*rinlLTi!]|«*BJ£-*-& (18 (I) ) o 

{hU^mi*. tztz.\f7* h V 7^77^ -lit, igf^Srfflv^cK?^ 
^ y > J; f) , Y$mrtZ> - £ § &o 
[0 0 2 4] 

«£it(rg£lll;&gft^«fcoWK£^^^ (IS 

(II) ) o niliWi^ MOCVDS^MBE-StMt^o 
^:^a7tiii^^bW^#o|s B H B a^®IS B H H t L-c, &T<vj:uxmM i f&mz 

[0 0 2 5] 
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^-vl 9/ 



* S** $ -£t fr gsni&Sf M&*±Kin;^fti&*g|| * J&ft $ ( 

is (in) ) o mummz^tsufttmuummimm^^tsuft 
tzm&mn&BK&^xfrw&z ae dv) ) « is (in) &j:ck (iv 
) t±, ±i£L7txfi (ii) js*^ (iii) tnmre*>&tz*>, rn.rn.-f %>mmi*% 

mir&o XM (III) -eti. *1S<7)fl^^±®^^v^-c«0^|75qf^n^o 
[0 0 2 6] 

«^^^m<bfjfEIIIJ^M^IS H B H ^«^^t Oil: «t o TH4ta 

fill) OCO-^co^±pXfl (g^±P«:^tf) XfrmZftn d fc^Tlio 
[0 0 2 7] 

[0 0 2 8] 

(Hi 1 ) 

fg«01-efi, ^7r^T*«±tc, ^f«&JR*WBJ££ (MOCVD :Me t 
al Organic Chemical Vapor Deposition 
) SW^Ii^v- (MB E IMoleculer Beam Epit 
a x y) ftCioTG a N*§J|£j£lg| U ffcffl^fcf* ^fy + ^ifi (L P E : L 
iquid Phase Ep i taxy) MK7^ KfvffiJ&K (H V P 
Eft) KioTG a N We B B if *i^^/ii:ov^^f^o ii"CV^G 
aN^ H H H t(i, ft^Al s Ga t I ni_ s . t N (fcrtfU O^s^l, 0^t 

£1) -e^sfra^SttfcjftBfci-fco *H»fl-eti. G aNJMNI£«$r$tfH- 

hm^m\zmfxmm-rhi)K a 1 g s n^a 1 ^ t^-otc^^mu^m^. 
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[0 0 2 9] 

t-f\ Ml (a) KjjrtJ:-?^ t77^7 (I§h h b14A 1 2 0 3 ) 75^^-5-9-7 
r^Tltl 1 ±K, MOCVDftCictG aNjJ^^^y-Kfl 2 
f&o jy£#nc(±. if*iajR**jKj 1 0 2 01C- 1 10 0°C^&& X 9 Ct7r^f 
7 £«£MtL h'J^f^**'j7A (TMG) tNH 3 ^it±Ci 

1 2 <7)IIIJ^7C^(i. 77 'J 7 A^Pl^f, 7;H-^A^;(iOy7A^^ 
^Uv» 0 "f v-K*12(±, M^Al u Ga v Ini_ u . v N (fzfzL 

[0 0 3 0] 

^ii> Hll (b) jr^i"J:-9tc, y-Fil2WlffllM^x 7 f^'t 

7<-ftciotx h 7 ^ 7°^i:/^ - - > S 1 1 1: i o 1 1/ y ^ b^*- 

2 K*fLT K9>f X7f'/nff^n Cttaot, v- KB 1 2 0±gBK, Bff 

mm^m 3 pi m<D&u t mmiRtfm 1 2 pm^mut^ imm t-t&mmm&z- 

[0 0 3 1 ] 

^ZW^X^X i> <fcv\, -r^y-JUl 4 fi. ^tx.(mT^i7i:Mt-So if 
> I^t^^ohay^il (ECR) v ?&£fflv>T, v- KJB 12 
Pv* h/^->l 3tSn^:, W.iti'Vny (SiNx) ^<b&-5?fjg|£ 

l±3*£ffli^ 7°7 X v f ^ C (i 7 Jffl ^ i: ^ ^ o Z\(7)XoK. 
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^c4oT, l/y'X h'*?-> 1 3 ioi^^vX 1 3±07X^I1 

4^i^*i-^o coj^klt, m<t>±® (cm) tmthLtzmm^ir&o 

[0 0 3 2] 

mi (d) iZTr.-txd^, m&Ltz&u<7)±.mztmM } t lxg a nis 

B H H ^&£j!^jM;i 1 5 ^McK^-tir^o £<hxJ4\ HffiOMOCVDS (2 
6 6 0 0 P a (200Torr) , 1 0 5 0 V) tl4 oT, G aN^fMt^o 

1 5(4, v^^H 4-e^t»tLTv>^i/^ag|5<7)±M^^^KW^^:fi 
tSo I^Si 1 5(4, #£h«0±ili^f>±^HjaK-r*fc*H, 

N(4, R«>i!»ri»&JfcRLfcGaN££ffl± (KHfiJOlitar tF7 + >^ 
[0 0 3 3] 

JS^1-*#*tiSI#t4— Jo, ^±ffiliCI^^„ LT, v 

-KJil 2fc»^J&R«l 5t(i, ^^ix.4*i#i^iSt-?.o C04? 

) **»f>*L-s 0 i 5oiii^7c^(4, *yj*\,zmb-?, tjv 

SAl x Ga y I ni_ x . y N (fcrtfU O^x^l, 0 ^ y ^ 1 Xh&) T^t£ *L 
[0 0 3 4] 

nbtifzm&gkmuzm^x. muRm^mi 5±^lpe^h4o-cg 

a Nigs 1 6£Wj£-T* (HI (e) ) o f<7)f, t77^7ffll 1 
5frfc. GaNiSNil 6£^trg|tf3*t£. il«0±Si-C$M*-*-* (HI (f) ) 0 
c\<D£oIZLX, Ga Ni^SO*^ &£3£«7Wb*i& 0 
[0 0 3 5] 

WT, G a N^ B 9 B 1 6 OMMi:ov^p^f^ 0 0 2 1:, fflv^tt^LP 
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[0 0 3 61 

H2WLPEtt(t JDM*#* Sfc(iT>^e-T^ (NH 

3 ifx) tmMifTs t <om&lfx &®%£-f 2>tzit><DWMJfx 9 y 9 2 1 t , 

P^W§I2 3 fc, m^2 4 £ ^fiSo ^f>l/^S2 3<7>|*lg|UCi±, JfJ® 
2 5ri ? -tr y h S*irv»S 0 TO 2 5 (2, #n >^>f h 9 4 K(BN)^7J^t ( 
Al 2 0 3 ) ^»^iJoTO2 5li, iSJg£ 6 0 0°C~ 1 0 0 OtlcMtl 
& Q #H$U±7jti, E*WSS2 2CioT10 0&JEJ^T<3|EH^IM»^§* 

o 

[0 0 3 7] 

G a N|S B a B 1 0 3 <7)S«^t:ov^^t^o £"f% Gat777^ 
X^^Nat^l^fLT, (HI (d) Wit) £ £ Kif 

i$2 5ftl,Z-ty h Ltz 0 ^^JfeflJ-Cfi, G a <h N a t O^e ;i/Jfc * 2 . 7:7. 3 
fcLfco Jt£cO x77'J -7 ^*jitNifcv>HK:WfcttttJI£« (-9" 

77^7mCGaNlML/:S«) tRU^K-fey h LTiftSlSSfcfTo 
fco TO2 5^8 0 0tt:§#L, 5 a t m«t7 y*=-T (4 0% 

^^-7^IAL^v^Ii^fi^f^ 5 0a tm«T« B ^fit 
j:J:#tiio CiW^-CiagEtJE^tS:— 5etc«#L, 9 6BIFILPEtft 
£^To£ 0 -<7)<t 9 £ LX&btifzG a N*£ H H H 1 6 OJ?$ti, lOO^mt^o 

[0 0 3 8] 

L7tG a N<7)«5S#^(i, 5. 5X 1 0"<>/Kt*5o -jRWifi 

m&mu^m^x^Mij&^ift^tz^y-f^ii.^ w^as^s (fctx^s 

0 0°C) X&htztb, Sia4fcJ®-efi*#fcR9**5&&Lfco -co «t t) OH 
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^ss^-y-v^-eii, m^mk<D\%mm^"y- m 1 2 tiMii 1 

tzMrp-f&^tKX&ii^t^Z-htl&o Z\(D X n \Z LT> G a N*£ B H H <75<^f!l 
[0 0 3 9] 

% h fitz G a N JiMSH icm^ * fiB#t Lt*V-K^Hfb^^ ( c a t h 
odo-luminescence : CL) <7>®|*|5Nj £|g?I!l1-& Z. t iZX o X 

o ^H»«-et#'btL7t:G a NllMNITfi, $sf£^Jt# ? 1 X 1 0 2 c m^Ttt 
tf»o7t e itL«tLT, -9" 77^7l«±Oy- KJf 1 2 fcov>T8!l£L?t: £ 
(EfiW5Xlo9cm-2i:^ofco ^HJfe^^^-T G 

[0 0 4 0] 

teftarJK?&* 1 x 1 0 2 cm-2j^Ti:v^i(i, CD^D VDOfl^f ^ffl^ 
af#U-+P(7)^nffl^ibtiTV^G aAs3l«i:RtSOtl£fi:?ifS-e**o 
Lfcj^oT, ±IE^lMW^ i*Ui\ 1 0 0 0 0B5W&±<z>!^£W^£ i M*#l' 
--9-"^fP^-t^OH+^^#tt^G a N^ H H H *» i l#^tL7t:«!;#x.P>ti^o 
[0 0 4 1 ] 

-tffiO^&KioTG a N&j B H B £$^U -e-tf><g&?BrJ£i3 J: tt'P L3£jg£«lJ;£ 
Lfc„ (Ef£*JRIi 1 x l o2 c m-2jSLTt?*o^ 0 P L&Jgo;*^* f^£03 
■ (b) H^-To H3 (b) O^.^^ h;V0 3 6 0 n mttifiO bf- ? <£>5£j£{±, 2 
2 (V) XJb-otZo &te<Otztb. St^MOCVD^-eMLtGaNllOP 
L?^Jt^®3 (a) tC^-To fcfc, [113 (a) h[33 (b) tit, * 'J * MPS** 
m%&0kflrXm7E.ZtltzXs<? h^X&Zo EI3 (a) OX^^f^3 6 0 n 

mfti£<7>e-*MPt± % o. 4 8 (v) x$)-otz 0 ^m^mzx^mhti 
^(D^feximLtzm&iztt^T 5 offlfea<^PL5ftjs**»p>n7t 

o 
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[0 0 4 2] 

ffl*«<h Ltli, A 1 75 ? #<^i^®^fii^^^TO^^v>A 1 X G a i_ x N ( 
[0 0 4 3] 

•j a n °p k * « ^ ft jsi-r & £ * . ±m <r> mmmm. \z X Z> Mo n jg & it t^- ab <?> 

o P ESto- #U£[II4 tc^-To 

[0 0 4 4] 

EI40L P E^gfili, Xf t>^-3 1 h'M3 2 ^fx., 1 

0 a t mO^£EHitx.P>fL* «fc 9 tiot^, 3 1 rtJUi, fln^ffi 

WH-^3 3^Et$*iTi^«, ft>A-3 ll±, 3o<7)y"->^£>4fl&£tL 
TfclK -etLW^{±iim^3 4a-34 c « •) ft It h HX v>£ 0 3oO'/- 

KfW»$*t* 0 'JP'L^f 3 5(4. *FrtOiajSO*&— 14£[n]-t£-££ £: fcfcK, fc- 
* 3 3^<b^^tl^At'-5>-^£l%lti-^^i6^@ee$tL^o 
[0 0 4 5] 

K^f 3 5(Ort^i:i±, Sfb^^m (BN) 7&»<bfc£:lttJB3 6ri*EB£*LTv> 

SS«$*i4o flight &&M1 0(436«H5eSB3 8 Kflfc»)ffrtt«b*t*o E13C0 
^fi"C(±. MftoStl 0**«[H3g«B3 8J3H56-C§J5o CloaMKl 0 it, 
HKg^e-^ 3 9a i:ioTlElg$ti^o Sl!^3 7 TOffl^n^ 4 0ri s 
g»ti-SJ:^:^on>-5o 7'n^7 4 0(t (H$S^- * 3 9 b \z X o T[H$e 
£ft;z> 0 $Hl^Jtii, 1£B^EE:*J7&* 1 0 a t mJ^Tt*^ fcAiiUfOlHHE*- 

1 0 a tmJ^±Ofi^Tt!i, m^lf #MO0Ie^# 
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[0 0 4 63 
[0 0 4 7] 

(1) t-f\ Gai:7 7 7nt^Nait Plf^i/iltffiU *tfS2 
6 l*H;-b v h-f&o G a tcfi, l£Jt# ? 9 9. 9 9 9 9% (v >) 

TN a £ffii£LT£ J:v^ 0 ^jx.-rrt-CN a OHMSffc SffcSril ill"-! £: £ <fc o 
t, ^»£#rm£-tf\ •etL^^*-r^>^t^J;oTNaOMS^±tf^Ct^ 

[0 0 4 8] 

(2) itiMfte>JMLtf&il&m-t-2>tz#>. **C*3|*3<&fiJK£ 9 0 0 *Ct "C±#£ 

XOEE^Ji 1 a t m*IJ£Kl-& 0 T y^-TZMX-fZ t . J: 

[0 0 4 9] 

5 0a tmWo 2fcK, «^ B B H ^£MOJU:i^T£-^ ItOSS^ 
„ 

[0 0 5 0] 
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(4) li^WJ&^fi 10rpm~200r p m(Dwm<7>m%mm.'C&U* 0iz; 
^oMiUli, lOOrpmittif^^^o 2 4 B#P B m B 0 H £WJ& Lfz 

^oTv>&afcfl££|S££1-;z>7t:#>, 3 0 0 r pm- 1 5 0 0 r pra(Of B K*it?:I 
$££-££0 IJKlis 1 0 0 0 r pmHum-eHIlE^^^o ^^1, ^K^-Y 

[0 0 5 1 ] 
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